homa, Colorado, Utah, Nevada, and California (10) . Black grama is a major species in Arizona and New Mexico, adjacent parts of Mexico, and possibly in southwestern Texas.
The reviewers are of the opinion that it is of minor importance in the other areas of the Southwest. Hoover (42) presents a map showing the areas of major and minor distribution of black grama.
Black grama, a native grass, occurs abundantly over a wide altitudinal range and throughout the Southwest area and south into Mexico (19, 20, 40, 41, 45, 46, 47, 51, 52, 56, 57, 64, 77, 78, 81) . It forms pure stands over wide areas of the region (29) and according to Humphrey (44)) is dominant within the desert grassland which is sub-climax to a desert shrub climax (5). It is drouth tolerant both during seedling establishment, and as a mature plant, a quality indispensable to the establishment and maintenance of any of the major forage plants growing under prevailing arid and semiarid climatic conditions. It is palatable and nutritious, both in summer and winter, consequently it is particularly outstanding FIGURE 1. Black grama-tobosa-yucca range in good condition in southwestern New Mexico. Black grama is a key species on many Southwestern ranges and was originally the mainstay of the range in many areas. The development of methods of increasing this grass on present ranges is an important objective of current research programs.
(Photo by R. R. Humphrey).
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208 NEAL WRIGHT AND L. J. STREETMAN as a year-round forage plant. Black grama, also referred to as wooly-foot or crow-foot grama (10, 36) is a tufted, branching, strong-rooted, long-lived perennial grass. It is readily recognized by the wiry, wooly-pubescent, usually geniculate and spreading culms (30) . The creeping runners or stolons, which root at the joints and send up new shoots that later become separate plants, make the grass valuable for soil protection (10, 25) . Technical classifications and descriptions of black grama have been presented by several workers (30, 35, 41) . A practical description is presented by Humphrey, Brown and Everson (47) .
Black Grama Range Research History
The need for range studies and experimentation was recognized at an early date. Shear (68) A summary of the records of studies of the effects of climate and grazing on black grama under three grazing intensities, conservative, moderate, and heavy, and on protected plots for the period 1916-56 are reported by Paulsen (62). He emphasizes the following points: a. the precipitation shows no general longtime upward or downward trend; b. at approximately 20-year intervals, rainfall was alternately about 10 percent above and below average; c. irrespective of the degree of grazing use, density was reduced to about the same point during extended drouths; d. density during years of more abundant rainfall is greatest on areas conservatively grazed; and e. the rate of recovery after drouth depends on the stand that remains to revegetate the area at the end of the drouth.
The most beneficial precipitation distribution for both density change and height growth consists of relatively dry winters between relatively wet autumns and springs (50). According to McGinnies and Arnold (51) the desert grassland group of grasses, including black grama, are very similar as to their water requirements.
It has been proposed (11) that types of stem structure reflect the moisture requirements and periods of growth of grasses. The Bouteloua species have solid stems, a characteristic that aids these species in surviving arid and semiarid conditions. Canfield (11) further concludes that this stem character is a criterion which may be employed in the selection of grasses for introduction into the Southwest.
Campbell
(8) and Campbell and Crafts (10) Reynolds and Bohning (67) report that black grama density was seriously affected by June burning, and it did not recover during the period of the study (1952) (1953) (1954) 
Reseeding
There are many range reseeding techniques and problems (2) . Black grama has been little used for reseeding because supplies of good seed have been scarce and are not commercially produced due to poor seed production qualities (2, 25, 28, 42, 55, 69, 79) . Campbell (8) points out that reseeding costs are high because seed is obtainable only from native stands where seed production is characteristically poor. Jackson (48) in studies with native seed obtained 0 percent germination, and an examination of the material revealed that there were no caryopses present, which emphasizes the poor seed producing capabilities of black grama. Black grama is slow to become established; however, plantings made on very dry sites have persisted through several drouth years (2).
Bridges (4) points out from his studies that failure to produce stands in the field is not due to lack of seed viability but to the lack of proper conditions for germination. Wilson (79) reports an average percentage of germination of 3.72 for two lots of 100
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FIGURE 2. Black grama research plots at Tucson, Arizona. Studies are being conducted here to determine the factors affecting seed set. The seed habits of this grass are extremely variable, and the seed crop produced by native stands generally has low viability.
seed, each tested in duplicate and retested. Germination of 22 percent and purity of 37 percent have been reported (82) along with an intermediate seed longevity classification, Hulling or processing seed improves purity to 90 percent and germination to 65 percent (82). These varying results might indicate that laboratory germination procedures warrant further investigation.
Flory and Marshall (25) state that black grama seed cannot be separated readily from the straw, resulting in variability in quality. Although there are about 1,300,OOO seeds in a pound, a pound of average quality bulk planting material may contain as few as 100,000 pure live seeds. A figure of 1,335,OOO seeds per pound along with values of 300,000 seeds per pound when cleaned, and 500,000 as hulled or further cleaned have been reported (82).
Due to the generally arid conditions in black grama areas, planting in contour furrows or in connection with other water spreading, water concentrating, or water saving structures is a prerequisite for successful establishment (2, 25 The grass is characteristically nutritious at all times of the year, and in comparison with other forage species, the winter and spring nutritional values make black grama outstanding. It is a palatable forage and highly relished throughout the year, and is of particular importance during the dry spring period when other range species are harsh and parched. Unlike most of its associates, black grama is a natural source of reserve feed, since the ungrazed stems remain green for two or more seasons. This feature, coupled with management, minimizes drouth hazard and provides a more stable carrying capacity.
Evaluation and Ob jecfives
This review indicates that many of the principles of black grama range management have been studied and that there has been a minimum of research on the more basic aspects of growth and reproduction. An evaluation of this information indicates that the one characteristic limiting the widespread use of this grass for range reseeding is its extremely poor and unreliable seed setting capabilities. Obviously, the key to its widespread use for reseeding hinges on the improvement of seed production.
In this instance the aim of the plant breeder should be to maintain the many desirable characters while improving seed production (37).
Once the factor or factors limiting seed set can be determined, research will be needed on the cultural techniques necessary to produce seed in sufficient quantity for an economic product.
There is need for further investigation of the physiology, cytology, mode of reproduction, breeding behavior, and cultural practices of this grass in order to utilize the most advantageous breeding procedures.
There are no recorded data on the use of fertilizer in relation to reseeding or the effect on yield and nutritive value of black grama. Seed quality factors such as purity, germination, and longevity, reseeding practices, management techniques, and seed processing problems should be considered following the improvement of seed setting along with the development of breeding procedures.
The elimination of seed production barriers, which at present are limiting, along with methods of establishing stands in hot, dry areas would allow black grama to take a prominent role in revegetation of the desert grasslands of the southwestern United States. 
